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METHOD AND APPARATUS FOR MULTIPLE VARIABLE BIDDING IN AN ONLINE 

AUCTION 

RACK GROUND OF THE INVENTION 
Reference To Related Applications 

This application is a continuation-in-part of copending United States Patent Application 
Serial No. 09/282,157, entitled "Method and System for Conducting Electronic Auctions with 
Multi-Parameter Price Equalization Bidding," filed on March 31, 1999, and in the names of Sam 

E. Kinney, Jr., Vincent F. Rago, Glen T. Meakem, Robert G. Stevens, David J. Becker, Anthony 

F. Bernard, William D. Rupp, Daniel C. Heckmann, Julia L. Rickert, Shane M. Tulloch, Jennifer 
L. Riddle, Nikki A. Sikes, and John P. Levis, III, assigned to the assignee of the present 
Application, FreeMarkets, Inc., and copending United States Patent Application Serial No. 
09/252,790, entitled "Method and System for Conducting Electronic Auctions", filed February 
19, 1999, and in the names of Marc Alaia, Dave Becker, Tony Bernard, Daniel Heckmann, Sam 
Kinney, Glen Meakem, Vincent Rago, Jason Reneau, Fred Roberts, Bill Rupp and Rob Stevens, 
also assigned to the assignee of the present Application, FreeMarkets, Inc. The entirety of those 
earlier filed co-pending patent applications are hereby expressly incorporated herein by 
reference. 

Field of the Invention 

The disclosed invention relates generally to conducting electronic auctions, and in 
particular to a method submitting multi-variable bids into an electronic auction. 
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Description of Background 

Procurement of goods and services has traditionally involved high transaction costs, 
especially information search costs. The advent of electronic commerce has introduced new 
methods of procurement that lower some of the transaction costs associated with procurement. 
Electronic procurement, in particular business-to-business electronic commerce, matches buyers 
and suppliers and facilitates transactions that take place on networked processors. 

Four models of online procurement have been developed: catalog, buyer-bidding 
auctions, seller-bidding auctions and exchange marketplaces. 

The "catalog" model was an early form of online electronic procurement. Initially, 
electronic catalogs were developed primarily by sellers, typically suppliers, to help customers 
obtain information about products, and order supplies electronically. These first electronic 
catalogs were single-source; i.e. they only allowed customers to obtain information and products 
from that supplier. 

Although these first electronic catalogs greatly reduced the information search costs 
associated with procurement, customers were disadvantageous^ "locked in" to one supplier at 
each electronic catalog. Customers were thus unable to compare a number of competing 
products in a single catalog. Therefore, certain suppliers with single-source catalogs began 
including competitors' products in their systems. The inclusion of competing products in 
electronic catalogs reduced procurement information search costs even further. By offering 
competing products, electronic catalogs became "electronic markets". 

Many of these catalogs, however, are biased toward the supplier offering the electronic 
catalog, and it was thought that procurement costs could be lowered further through an unbiased 
market. Therefore, third-party "market makers" developed markets for many standard products 



WA1535293vl 



2 



Attorney Docket No.: 046700-5018 

and services, which were intended to be unbiased markets. By having a market maker develop a 
market for certain products by offering an unbiased electronic catalog, procurement costs are 
further lowered by promoting competition between suppliers as well as reducing information 
search costs for buyers. 

Electronic commerce using the electronic catalog model typically involves one buyer and 
one seller at a time. When many buyers compete for the right to buy from one seller, a buyer- 
bidding auction model, or forward auction is created. 

In a forward auction, various goods or services may be simultaneously placed for auction. 
As in an offline auction, bid prices start low and move upward as bidders interact to establish a 
closing price. Typically, the auction marketplace is one-sided, with one seller and many 
potential buyers, although multiple-seller auctions are possible. 

Catalog and buyer-bidding auction models, however, have limitations and do not work in 
every situation. For example, it is difficult for a supplier to publish set prices in a catalog for 
custom products. Therefore, when a buyer requires a custom or hard-to-find product, pricing for 
that product typically will not be found in a catalog. Likewise, it is difficult to specify a custom 
product and identify buyers who might use that custom product for a buyer-bidding auction. 
Additionally, there may be only one buyer interested in a custom product, such that a buyer- 
bidding auction may not be applicable in all cases. Thus, there are fewer suppliers and no 
standard product and pricing information available for the buyer of custom industrial products. 

Referring again to the cost of traditional procurement, and particularly procurement of 
custom products and services, when a company required a custom product, a buyer for the 
company would typically procure the product by searching for potential suppliers and then 
acquiring price quotes from the potential suppliers for the needed custom product. The search 
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tended to be slow and random, and typically relied heavily on personal relationships. The costs 
associated with locating vendors, comparing prices, and negotiating a deal were therefore large. 
The cost of switching suppliers is also very large, such that an incumbent supplier's quoted price 
was most likely not the lowest price he could offer because the incumbent supplier knew the 
buyer would face switching costs to use another supplier. As an additional consequence, new 
suppliers had a difficult time entering the market. 

Therefore, supplier-bidding auctions for products and services defined or specified by a 
buyer have been developed. The assignee of the present application has developed a system in 
which sellers downwardly bid against one another to achieve the lowest market price in a 
supplier-bidding auction. 

Traditional online auctions have focused on price as the sole variable upon which the 
auction competition is based. In a typical business-to-business situation, however, many 
variables or parameters may be considered in combination with a bidder's proposed price. For 
example, in the negotiations for a supply contract, a buyer will compare various proposals not 
only on the basis of price but also on the basis on location of the supplier, contract term length, 
etc. In these situations, the sponsor has traditionally negotiated with each bidder independently, 
as the bid prices do not account for these additional variables, and therefore cannot be readily 
compared. 

The assignee of the present invention has developed a method of transforming multi- 
variable bids into comparable units of measure in real-time, as disclosed in copending United 
States Patent Application Serial No. 09/282,157, which has been incorporated by reference. This 
method of transforming multi-variable bids allows for a competitive auction of goods and 
services that traditionally could not take advantage of natural auction dynamics. This process 
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performs a transformation function on all of the variables or parameters of the bid to calculate 
one comparative bid. 

In both forward and reverse auctions, the dynamics of bidding in an auction work to the 
advantage of the sponsor of the auction. For example, in a forward auction, bidders may bid 
more than they would have paid otherwise for a product or service during the final "going, going, 
gone" stage of the auction because of the time pressure and excitement of the auction 
atmosphere, and the sponsor of the auction, in this case the seller, benefits. Likewise, in a 
reverse auction, bidders may bid less than they would have bid on a supply contract outside the 
auction, and the sponsor, this time the buyer, benefits. 

To take full advantage auction bidding dynamics, an electronic auction should facilitate 
bid entry. If the process of submitting a bid to the electronic auction is difficult or cumbersome, 
the bidder may be less likely to make a bid. Additionally, in the final stages of an auction, bids 
are made very rapidly, and a bidder must be able to enter a competitive bid quickly and easily in 
order to "beat the clock". 

Additionally, as discussed above, an auction may allow for multi-variable bidding. For 
example, in a reverse auction for custom industrial supplies, a bidder may be bidding both price 
and volume. Thus, it would be desirable to have a system that allowed a bidder to easily and 
quickly change any aspect of his bid, not just price. 

Therefore, what is needed is a method of entering and adjusting bids that allows the 
bidder to easily set or change any aspect of the bid and submit the bid into an electronic auction. 
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SUMMARY OF THE INVENTION 
In accordance with one form of the present invention, there is provided a method for 
automatically adjusting the total bid value for a multiple variable bid for an online auction, 
wherein said multiple bid variables are fixed, and wherein the total bid value is calculated by 
performing a function on the multiple bid variables. The method includes receiving initial values 
for each bid variable; calculating an initial total bid value by performing the function on the bid 
variables using the initial values; receiving an updated value for one of the bid variables; and 
automatically calculating an adjusted value for the total bid value by performing the function 
using the updated value without any additional input. 

In addition, in accordance with a further aspect, a method of automatically adjusting the 
value of an automatically adjustable bid variable for a multiple variable bid for an online auction, 
wherein the total bid value for the bid is fixed, and wherein the total bid value is calculated by 
performing a function on the multiple bid variables is disclosed. The method comprises 
receiving initial values for each bid variable; calculating an initial total bid value by performing 
the function on the bid variables using the initial values; receiving an updated value for one of 
the bid variables; and automatically calculating an adjusted value for the automatically adjustable 
bid variable using the function and the updated value. 

In addition, in accordance with a further aspect, a method of automatically adjusting the 
value of an automatically adjustable bid variable for a multiple variable bid for an online auction, 
wherein the total bid value for the bid is fixed, and wherein the total bid value is calculated by 
performing a function on the multiple bid variables is disclosed. The method comprises 
receiving initial values for each bid variable; calculating an initial total bid value by performing 
the function on the bid variables using the initial values; receiving an updated value for the total 
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bid value; and automatically calculating an adjusted value for the automatically adjustable bid 
variable using the function and the updated total bid value such that the updated total bid value 
does not change. 

Thus, the present invention provides a method and apparatus that beneficially encourages 
bidders to place bids. 

TVRTEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a schematic illustration of the elements and entities involved in an 
embodiment of an auction; 

Figure 2 is a tabular illustration of the tasks performed by the entities involved in the 

auction of Figure 1; 

Figure 3 is a schematic illustration of the communications links between the coordinator, 
the sponsor and the bidders in the auction of Figure 1 ; 

Figure 4 is a schematic diagram of an auction network; 

Figures 5A-5F illustrate several user-interfaces for setting the automatically adjustable 
feature for bid variables in a multiple variable bid, in accordance with various embodiments of 
the present invention; 

Figure 6 illustrates an example of a user interface for a bid that has bid variables that can 
be configured to be automatically adjustable, and other bid variables that cannot be configured to 
be automatically adjustable; and 

Figure 7 illustrates an example of a bid configuration interface that can be used to set 
several features of bid variable adjustment. 
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DETAILED DESCRIPTION 
Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. It is to be 
understood that the Figures and description of the present invention included herein illustrate and 
describe elements that are of particular relevance to the present invention, while eliminating, for 
purposes of clarity, other elements found in typical auction systems and computer networks. The 
present invention described below extends the operation of the inventive auction systems and 
methods described in greater detail in co-pending Application No. 09/252,790, entitled "Method 
and System for Controlling Closing Times of Electronic Auctions Involving Multiple Lots" filed 
February 19, 1999, the disclosure of which has been expressly incorporated in the present 
application. 

In a reverse auction, bid prices start high and move downward as bidders interact to 
establish a closing price. Typically, the auction marketplace is one-sided, with one buyer and 
many bidders, although multiple-buyer auctions are possible. In a supplier-bidding reverse 
auction, bidders are potential suppliers bidding for the right to supply the buyer, or sponsor of the 
auction, with the products or services in the auction. 

In a supplier-bidding auction for custom industrial parts, the products being purchased 
are components or materials. "Components" may include fabricated tangible pieces or parts that 
become parts of assemblies of durable products. Example components include gears, bearings, 
and appliance shelves. "Materials" may include bulk quantities of raw materials that are further 
transformed into products. Example materials include corn syrup and sheet steel. Services may 
also be purchased in a reverse auction. 
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Industrial buyers do not typically purchase one component at a time. Rather, they tend to 
purchase whole families of similar components. Therefore, in a typical industrial supplier- 
bidding auction, products are grouped together in "lots" for bidding. Each lot is composed of 
several "line items". In the auction, the suppliers are bidding on supplying the buyer with 
everything within a lot. By lotting products, potential suppliers can bid on only that portion of 
the business for which they are best suited, and are not required to bid on every lot. This reduces 
some of the barriers to entry for new potential suppliers that may only have capability to supply 
some of the needed products in the auction. Reducing the barriers to entry also benefits the 
buyer as additional bidders increase competition, and result in better bidding dynamics. 

Typically, components in the auction are strongly related to one another. As an example, 
a buyer might purchase a given plastic knob in two different colors, or might purchase a 
nameplate in four different languages. These parts are so similar that by definition they must be 
purchased from the same supplier - all of the knobs are made using with same mold. These 
items will typically be grouped in a single "lot". As is known by one skilled in the art, there are 
many additional methods of lotting products for an auction. 

Bidding in an auction with lots may be at the lot level or at the line item level. If bidding 
occurs at the lot level, bidders bid a price for supplying every product or service in a lot. If 
bidding occurs at the line item level, bidders bid a price for each line item, and these line item 
bids are aggregated by the auction software into a lot-level bid. In either case, competition 
occurs at the lot level. 

The basic process for a supplier-bidding auction as conducted by the assignee of the 
present invention is described below with reference to Fig. 1. Fig. 1 illustrates the functional 
elements and entities in setting up and conducting a typical supplier-bidding auction. Fig. 1 A 
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illustrates the creation of an auctioning event, Fig. IB illustrates the bidding during an auction, 
and Fig. 1C illustrates results after completion of a successful auction. 

As will be apparent to one skilled in the art, while the invention is generally described in 
terms of one buyer and multiple suppliers, the present invention may also be used in other types 
of electronic markets, such as auctions with multiple buyers and multiple sellers, forward 
auctions having a single seller and multiple potential buyers, or electronic exchange 
marketplaces. 

The term "sponsor" will be utilized herein to identify the party or parties that originate 
the auction. In a forward auction, for example, the sponsor is typically a seller of one or more 
goods or services. In a forward auction, the sponsor(s) might specify a good to be sold in the 
auction and receive bids from parties wishing to purchase that good. Those parties wishing to 
purchase that good are "bidders" in a forward auction. 

In a reverse auction example, the sponsor is typically a purchaser or buyer of one or more 
goods or services. In a reverse auction, the sponsor(s) buyer might specify a good desired for 
purchase through the auction and receive bids from parties wishing to supply that good. Those 
parties wishing to supply that good are "bidders" in a reverse auction. 

In the typical supplier-bidding auction model, the bidding product or service is defined by 
the sponsor of the auction. As shown in Fig. 1A, when the sponsor 10 decides to use the 
auctioning system of the present invention to procure products or services, the sponsor 10 
provides information to an auction coordinator 20. This information may include information 
about incumbent suppliers and historic prices paid for the bidding products or services, for 
example. Typically, the sponsor 10 works with the auction coordinator 20 to define the bidding 
products and services, and if desired, lot the products and services appropriately so that the 
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needed products and services can be procured using optimal auction dynamics. A specification 
may then be prepared for each desired product or service and a Request for Quotation (RFQ) 
generated for the auction. 

Next, the auction coordinator 20 identifies potential suppliers 30, preferably with input 
from the sponsor 10, and invites the potential suppliers 30 to participate in the upcoming auction. 
The potential suppliers are given access to the RFQ, typically through a printed published RFQ 
document, although the RFQ may be published on an identified Website. 

As shown in Fig. IB, during a typical auction, bids are made against lots. Generally, 
bidders must submit actual unit prices for all line items within a lot, however, the competition in 
an auction is based on the aggregate value bid for lots. The aggregate value bid for a lot depends 
upon the level and mix of line item bids and the quantity of goods or services that are offered for 
each line item. Therefore, although bidders may submit bids at the line item level, they are 
competing on the lot level. During the auction, the sponsor 10 can typically monitor the bidding 
as it occurs. Bidders 30 may also be given some feedback on the auction activity so that they 
may bid competitively. 

Feedback about bidding activity is generally referred to as "market feedback" and may 
include any information or data related to the bidders 30 or their bids, interrelationships between 
bids, and any other bid related information or data that is received before or during the auction. 
Market feedback may include, for example, bids that have been placed by other bidders, the rank 
of a bidder's bid in relation to one or more other bidders, the identity of bidders, or any subset of 
that information. Market feedback may also include non-pricing information such as, for 
example, the quality of goods to be provided by bidders and shipping costs associated with one 
or more bidders. Providing such market feedback to bidders in an auction helps create real-time 
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competitive interaction among bidders in the auction because, without feedback, bidders who are 
not leading in an auction might not be aware of their relative position and have less incentive to 
revise price quotes and place additional competitive bids. 

After the auction, the auction coordinator may analyze the auction results with the 
sponsor. In a supplier-bidding auction, the sponsor typically conducts final qualification of the 
low bidding suppliers). The sponsor may retain the right not to award business to a low bidding 
supplier based on final qualification or other business concerns. As shown in Fig. 1C, at least 
one supply contract is usually drawn up and executed based on the results of the auction. 

The auction is conducted electronically between bidders 30 at their respective remote 
sites and the auction coordinator 20 at its site. In an alternative embodiment, instead of the 
auction coordinator 20 managing the auction at its site, the sponsor 10 may perform auction 
coordinator tasks at its site. 

Information is conveyed between the coordinator 20 and the bidders 30 via any known 
communications medium. As shown in Fig. 2, bidders 30 may be connected to the auction 
through the Internet via a network service provider accessed, for example, through a dial-up 
telephone connection. Alternatively, sponsors 10 and bidders 30 may be connected to the 
auction by communicating directly with the coordinator 20 through a public switched telephone 
network, a wireless network, or any other known connection method. Other methods of 
connecting sponsors and bidders and other communications mediums are known to those skilled 
in the art, and are intended to be included within the scope of the present invention. 

A computer software application is used to manage the auction. The software application 
preferably has two components: a client component 31 and a server component 23. Figure 3 
illustrates a server component 23 and a client component 31 resident in host computers in a first 
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embodiment. As is shown in Fig. 3, the server component of that embodiment includes an 
operating system 24, competitive bidding event communications software 26, and Internet 
protocol software 27. The server software is hosted on a computer 20 having a processor 21, 
random access memory 22, and a data storage facility 23. The host computer 20 also includes 
input and output devices 29 such as, for example, a monitor, printer, mouse and keyboard, and a 
communications interface 28 for communicating with the client component 31. 

The client component of the embodiment illustrated in Fig. 3 includes competitive 
bidding event communication software 37, and Internet protocol software 35. The client 
component software is hosted on a computer 32 having a processor 33, random access memory 
34, and a data storage facility 36. The host computer 32 also includes input and output devices 
39 such as, for example, a monitor, printer, mouse and keyboard, and a communications 
interface for communicating with the server component 23. 

The client component 31 is used by the bidders to make bids during the auction, and to 
receive and display feedback from the auction. The client component may, for example, be a 
program that is installed on a bidder's computer, or it may be software that is accessed and run 
from a Website. The client component 31 preferably includes software and a graphical user 
interface for implementing the bid adjustment mechanisms described in connection with Figures 
5-7 below. Bids are preferably only able to be submitted using the client component of the 
application, thereby ensuring that buyers cannot circumvent the bidding process, and that only 
invited bidders participate in the bidding. Each computer software application may be stored in a 
data storage device and executed by a processor such as those described in connection with 
Figure 4 described hereinbelow. 



WA1535293vl 



13 



Attorney Docket No.: 046700-5018 

Bids are sent over the communications medium to, for example, the auction coordinator, 
or where the sponsor is performing auction coordinator tasks, directly to the sponsor. Bids are 
received by the server component 23. The client component includes software functions for 
making a connection over the Internet, or other medium, to the server component. Bids are 
submitted over this connection and feedback is sent to connected bidders. 

Although the present invention is described in terms of a server component and a client 
component, one skilled in the art will understand that the present invention is not limited to a 
client/server program relationship model, and may be implemented in a peer-to-peer 
communications model, or any other model known to those skilled in the art. 

When a bidder submits a bid, that bid is sent to the server component and evaluated to 
determine whether it is a valid or acceptable bid. Market feedback about received bids is sent to 
connected bidders enabling bidders to see changes in market conditions and plan competitive 
responses. 

The embodiments described herein utilize an online reverse auction, wherein the present 
invention is performed by a computer processor, as an example in which the present invention 
may be utilized. In these examples, suppliers bid to supply goods or services to a buyer and the 
buyer typically purchases the goods or services from the lowest priced qualified bidder. It is to 
be understood, however, that the present invention may be used in other applications. The 
auction does not necessarily have to occur online, and the present invention may be performed 
by other than a computer processor. The present invention may also be utilized in connection 
with auctions other than reverse auctions. For example, the present invention may be 
advantageously utilized with forward auctions, wherein the bidder offering the highest qualified 
bid, rather than the lowest qualified bid, is awarded the goods or services being sold. In the case 
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of a forward auction, the "leading bid" is the highest bid and the leading bidder is the bidder 
making that highest offer, while in a reverse auction, the "leading" bid is the lowest bid and the 
leading bidders is the bidders making the lowest bid. Similarly, placing a "better bid" in a 
reverse auction indicates placing a lower bid, while placing a "better bid" in a forward auction 
indicates placing a higher bid. 

Figure 4 is a diagram illustrating an auction network 70 of the present invention for 
operating an auction, and into which the server component 23 and client component 31 may be 
incorporated. The auction network 70 may be divided into three functional sections: a client 
access network 71 , a communications network 73, and a data processing network 76. The client 
access network 71 may, for example, include one or more client machines 72 for accessing and 
communicating with the communications network 73. The communications network 73 may 
include one or more primary communications servers 74, secondary communications servers 75, 
and directory, login and reporting servers 90. The data processing network 76 may include 
production servers 77, training and reporting servers 80, reporting and training databases 86, and 
production databases 84. The production servers 77 and training and reporting servers 80 are 
referred to collectively herein as bid servers 77 and 80. 

The client machines 72 may be, for example, personal computers and may be located at 
each bidder 30 and sponsor site 10 for accessing the auction. The client machines 72 may access 
the auction by, for example, connecting to a web site operated by the party hosting the auction. 
The client machines 72 may also receive software from the communications network 73 that 
facilitates communications with the communications network 73. Each client machine 72 may 
have a processor that executes applicable software, and a data storage device that stores 
applicable software and other auction data. 
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The primary communications servers 74 are utilized to provide information to bids 58 
received from the client machines 72 to the bid servers 77 and 80, and to provide that bid 
information from the bid servers 77 and 80 to the client machines 72. The primary 
communications servers 74 may furthermore act as a firewall to prevent direct access to the bid 
servers 77 and 80 by the client machines. The secondary communications servers 75 act as 
backups to the primary communications servers 74. The secondary communications servers 75 
will perform the communication functions normally performed by the primary communications 
servers 74 if a failure occurs in the primary communications servers 74, thereby providing 
redundancy to the auction network 70. 

The directory, login, and reporting servers 90 may perform a variety of functions that 
may be performed by a single server or include separate servers for the various functions. The 
directory, login, and reporting servers 90 may include a web server that acts as a portal for access 
to the auction network 70. As such, the directory, login, and reporting servers 90 will receive 
login requests for access to the auction network 70 via, for example, the Internet. The directory, 
login, and reporting servers 90 may make access decisions as to whether a client machine 72 is 
permitted to access the communications network 73. If access is permitted, the directory, login, 
and reporting servers 90 will direct the client machine 72 to the appropriate portion of the 
auction network 70. The directory, login, and reporting servers 90, may provide reports to client 
machines 72. For example, information from prior auctions which may be utilized by sponsors 
10 to make a decision as to which bidder 30 will be awarded the sale and to permit the sponsor 
10 to consider the way in which the auction proceeded so that future auctions may be refined. 

The production servers 77 run the bidding software that facilitates the auction process. 
The production servers 77 may communicate with client machines 72 through primary and 
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secondary communications servers 74 and 15. The production servers 77 may also be redundant 
so that if a failure occurs in the production server 77 that is being utilized in an auction event, the 
redundant backup production server 77 may perform the functions of the failed production server 
77 and, thus, prevent failure of the auction. 

The training and reporting servers 80 operate in a manner similar to the production 
servers 77 and provide reports for auctions. It is useful to operate test auctions to test the 
operating systems and to train personnel and clients. Such testing may be performed on the 
production servers 77 or, to prevent any degradation of system operation in actual auctions, one 
or more separate training servers may be utilized for testing and training. Reporting may also be 
accomplished on the production servers 77 or the report creation functions may be offloaded to 
one or more reporting servers 80. The reporting servers 80 may furthermore be combined with 
the training servers 80. 

Each server 74, 75, 77, 80, and 90 may have a processor that executes applicable 
software, and a data storage device that stores applicable software and data. 

Data related to auctions may furthermore be held in one or more storage devices. The 
data storage devices may, for example, be a magnetic storage device, a random access memory 
device (RAM), or a read only memory device (ROM). The data may include pre-auction data, 
post auction data, and data that is related to active auctions. Pre-auction data may include, for 
example, bidders 30 that are permitted to bid on a particular auction and the scheduled auction 
starting and ending times. Post auction data may include the bids and bid times received in a 
particular auction and reports displaying that data in user friendly formats. Active auction data 
may include data received from the bidders 30 as the auction is taking place and related data 
such as the rank of each bidder 30. 
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The "rank" of the bidders 30 is generally determined by comparing the lowest bid by each 
bidder 30 and ordering the bidders 30 according to those lowest bids. The bidder 30 ranked first 
is the bidder 30 that has bid lower than any other bidder 30 in a reverse auction. The last rank 
may be a rank equal to the number of bidders 30 who have submitted bids in the auction. In the 
case of tie bids between bidders, the last rank may be a rank equal to the number of unique bids 
by each bidder. In a reverse auction based on price only, the bidder 30 having that last rank is 
the bidder 30 that has submitted the highest amount. 

Of course, there are many known ways to calculate rank, and any of those may be used in 
connection with the subject invention, and are intended to be within the scope of the present 
invention. The bidders 30 are generally ranked between first and last according to their lowest 
submitted bids in a reverse auction. Thus, a higher, or better ranked bidder 30 in a reverse 
auction is a bidder 30 who has placed a comparatively lower bid, while a higher, or better ranked 
bidder 30 in a forward auction is a bidder 30 who has placed a comparatively higher bid. 

The bid rank may also be based on factors other than price, including total value and any 
other factor that is useful in an auction setting. Bids may also be placed in a number of ways 
including, for example, absolute total value, or comparative value such as bidding in relation to 
an index price. 

Three databases, or groupings of databases, are incorporated into the auction network 
illustrated in Figure 4. The production databases 84 hold data that will be used by or is received 
from the production servers 77, while the reporting and training databases 86 hold data that will 
be used by or is received from the training and reporting servers 80. 

The directory, login, and reporting servers 90 illustrated provide a web portal for the 
client machines 72. The directory, login, and reporting servers 90 provide an initial contact point 
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for the client machines 72, access to auctions in which the client machine 72 is permitted to 
participate, and reports relating to active and closed auctions. 

One skilled in the art will recognize that certain components of the network described 
herein, while beneficial to an auction network, are not necessary components in an operational 
auction network. For example, the secondary communications servers 75 could be removed 
where the benefit of redundancy is not desired, and the primary communications servers 74 
could be removed and the client machines 72 could communicate directly with the bid servers 77 
and 80. 

As discussed above in relation to transformation bidding, traditional online auctions have 
focused on price as the sole variable upon which the auction competition is based. In a typical 
business-to-business situation, however, many variables or parameters may be considered in 
combination with a bidder's proposed price. This is especially true in auctions for custom goods 
and services. For example, in the negotiations for a supply contract, a buyer will compare 
various proposals not only on the basis of price but also on the basis on location of the supplier, 
reputation of the supplier, contract term length, etc. In these situations, the buyer or sponsor has 
traditionally negotiated with each bidder independently, as the bid prices alone do not account 
for these additional variables, and therefore cannot be readily compared. 

Bids in the present auctioning system, however, may take into account one or more 
factors other than price, such as quality, transportation and contract term length. These bid 
variables are transformed into a summarized bid when they are submitted into the auction. The 
summarized bid is used as a comparative bid by the sponsor of the auction to evaluate bids. This 
transformation evens the playing field between all bidders bidding in a particular auction, 
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because it takes into account the different cost factors. In one embodiment of the present 
invention, a bidder may see other bidders' summarized, comparative bids as market feedback. 

In one embodiment of the present invention, non-price bid variables may be broken into 
ranges that are scored. For example, one of the variables in a bid may be the location of the 
bidder. This variable may be scored by calculating the distance of the bidder from the sponsor of 
the auction. Bidders that are within a 50-mile radius of the sponsor may get a score of 10, while 
bidders that are within a 51-100 radius of the sponsor get a score of 9, and so forth. These scores 
are used by the transformation process in calculating the comparative bid. 

Each bid variable that is used in calculating the comparative bid is given a weight. The 
sponsor of the auction typically determines how much each variable should be considered in the 
comparative bid. For example, for a particular lot, the reputation of the supplier may be very 
important to the sponsor of the auction, and be given a weight of 20%, while the actual bid price 
is given a weight of 80%. In this case, the reputation factor is quantified as a score. The weight 
of each variable may or may not be communicated to the bidders. In addition, the weight of each 
bid variable may be different for different lots within an auction, or different lots within an 
auction may use different bid variables. 

Some of the variables that are used in the transformation process may be based on 
inherent characteristics of the bidder. For example, the sponsor of the auction may want to 
consider the reputation of a supplier when comparing bids in a supplier-bidding auction. This is 
not a variable that can be entered by the bidder, as each bidder will likely give itself a high 
rating. For these types of bid variables, the sponsor of the auction, or the auction coordinator, 
will typically assign values to the bidders before the auction to be used by the transformation 
process. These values, and the weight of these variables, may or may not be communicated to 
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the bidders. In addition, the sponsor or auction coordinator may or may not communicate to the 
bidder that these types of bid variables are being used in calculating a comparative bid. 

Values for other bid variables are set or entered by the bidder. Some variables may have 
unchanging values, and may be set by the bidder before the auction or in a first bid submitted 
into the auction. An example of this type of bid variable may include the location of the bidder. 
For this type of bid variable, there is no need for a user interface that allows the bidder to change 
the value of the variable during the course of an auction. 

However, other bid variables require a user interface that allows the bidder to adjust the 
value of the variable during the auction. These types of bid variables may include quantity or a 
characteristic of the auction products. For example, in the coal market, the characteristics of the 
supplier's coal may be important to the buyer. In a supplier-bidding auction for coal, the bidder 
may have to input the percentage sulfur, percentage ash and percentage water, as well as other 
characteristics, in the bid. 

During the course of an auction, the bidder may want to adjust his values for these bid 
variables, therefore, the present invention provides for a user interface for the bidder to input and 
adjust values for these variables. The present invention allows for multiple variables of a bid to 
be set individually. Preferably, a bidder may set different values for the bid variables in each lot 
in an auction. 

The benefit of auctions comes from the competition between bidders. Therefore, it is 
important that the interface the bidders use be as simple and easy-to-use as possible so bidders 
have no disincentives to stay competitive. In addition, bidders should have the ability to quickly 
change a bid in order to promote competition in the auction. If a bidder has to set a value for 
every bid variable each time he submits a bid, he may not be able to enter bids quickly enough. 
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For these reasons, the present invention provides for a flexible automatic bid variable 
adjustment mechanism that allows the bidder to decide which variable(s) the software should 
automatically adjust when another variable(s) is manually adjusted. More specifically, the 
inventive system automatically adjusts the values of one or more bid variables and/or the lot bid 
price when another bid variable and/or the lot price is adjusted, such that fixed variables do not 
change value. The inventive system allows the user to determine whether a variable is fixed or 
automatically adjustable. 

As discussed in copending United States Patent Application Serial No. 09/282,157, 
entitled "Method and System for Conducting Electronic Auctions with Multi-Parameter Price 
Equalization Bidding," filed on March 31, 1999, which has been incorporated by reference, a 
comparative, total bid value can be determined by the general formula: 

total bid = F(variablel, variable 2, . . . variable n\ 
where F is a transformation function that operates on the n variables to yield a summarized, 
comparative bid value, herein called the "total bid". 

For example, consider an auction where the bidders enter both a bid price and a bid 
quantity as part of the bid. In this case, the total bid price function may be expressed as: 

total bid = F(bid price, bid quantity). 
One example of such a formula is simply: 

total bid = (bid price x bid quantity) 
Using this example, in one particular bid, a bidder may have the price set to $1000 and the 
quantity set to 100. In this case, the total bid value would be ($1000 x 100), or $100,000. In this 
example, United States dollars are used for the currency, however any units of currency may be 
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used. Alternatively, the price may be set in dollars per unit of measurement. For example, the 
price may represent dollars per barrel of oil, and where quantity is measured in barrels of oil. 

From the above total bid price function, the equation for calculating one of the bid 
variables from the total bid and the other bid variables can be calculated. Using the general 
formula given above, the value of bid variable 1 can be expressed as: 

variable 1 = F2(total bid, variable 2, variable 3 . . . variable n) 
Using the example above where bidders enter both a bid price and a bid quantity, the quantity 
variable of a bid can be determined from the total bid value and bid price are, as shown: 

bid quantity = F2(total bid, bid price) 
Using the specific example given above where total bid = (bid price x bid quantity), the formula 
for calculating the bid quantity may be expressed as: 

bid quantity = (total bid / bid price) 

The system of the present invention uses these functions to enable the bidder to set the 
automatic adjustment value for some variables to be either "fixed" or "adjustable", manually 
adjust another variable and have the system automatically adjust the variables for which the 
automatic adjustment value is "adjustable". This feature chooses the appropriate function (F, F2, 
etc.) to calculate the value of the bid variables that are automatically adjusted by the system. 

Using the example above wherein the bid has bid quantity and bid price variables, a 
bidder may set the automatic adjustment value for the total bid for a lot to "fixed", and the 
automatic adjustment value for the bid quantity to be "adjustable". When the bidder adjusts the 
bid price, the bid quantity is automatically adjusted. The system uses F2 from the equations 
above to calculate the new value for the bid quantity. Using the specific example above, bid 
quantity is calculated by the formula: 
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bid quantity = (total bid / bid price) 
If the bidder has the total bid for a lot set at 100,000 and adjusts the bid price to $500, a new 
value for bid quantity is calculated by: 

bid quantity = (100,000 / 500) = 200 
By automatically adjusting the bid quantity, the total bid for a lot is maintained. This may be 
important for a bidder who wants to maintain better control of internal needs like capacity and 
delivery strategy. 

Alternatively, the bidder may "fix" the value of the bid quantity variable, and allow the 
total bid to be automatically adjustable. When the bidder adjusts the bid price in this case, the 
bid quantity remains the same, but the total bid value for the lot is automatically adjusted. The 
system uses F from the equations above to calculate the new value for the total bid. Using the 
specific example above, the value of the total bid is calculated by the formula: 

total bid = (bid price x bid quantity) 
If the bidder has the bid quantity set at 200 and adjusts the bid price to $400, a new value for the 
total bid is calculated by: 

total bid = ($400 x 200) = $80,000 
By automatically adjusting the total bid, the bid quantity for a lot is maintained. This allows a 
bidder to be more aggressive in the market by easily and quickly changing his total bid value by 
only adjusting the bid price. 

In one embodiment, the sponsor or the auction coordinator determines which bid 
variables can be automatically adjusted. In another embodiment, the automatic bid variable 
adjustment mechanism is implemented by giving the bidder the ability to set the automatic 
adjustment of the bid variables and/or the total bid price for a lot. 
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Bidders may be given the option of setting the automatic adjustment value for certain bid 
variables before the auction begins. Additionally, bidders may be provided with a user interface 
for changing the value of the automatic adjustment for each adjustable bid variable and the total 
bid price. During the auction, the bidder can re-evaluate the automatic adjustment of the bid 
variables and change if necessary in response to movement in the market, or for other reasons. 

In this manner, the automatic bid variable adjustment mechanism of the present invention 
allows bidders to rapidly adjust bids in response to market activity. 

An example of a user interface that may be used to set the automatic adjustment value for 
the bid variables is shown in Figs. 5A-5F. As shown in this example, each bid variable and the 
total bid are given radio boxes 511, 512, 515, 516, 521 and 522 for the user to set this value. As 
will be obvious to those skilled in the art, other interfaces may be used, such as pulldowns, menu 
bars and the like. 

In the embodiment of the present invention shown in Figs. 5 A-5F, the user may set only 
one variable or the total bid to be "adjustable". As shown in Figs. 5A-5F, the bidder may use 
automatic bid adjustment radio buttons 512, 516 and 522 to set one of the bid variables or the 
total bid value to be automatically adjustable. Figs. 5A-5C illustrate the first above example, 
wherein the bid quantity is automatically adjustable, as shown by radio button 522. Fig. 5 A 
shows the bid before the bidder changes the bid price to 500. Fig. 5B shows the bidder changing 
the bid price 530 to 500. When the bidder presses the <Enter> key after typing in the new bid 
price value, the bid quantity 535 is automatically adjusted to 200 so that the total bid value 505 
of 100,000 is maintained, as shown in Fig. 5C. In an alternative embodiment, the automatic 
adjustments are not calculated until the user clicks the OK button 540. 
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Figs. 5D-5F illustrate the second example discussed above, wherein the total bid is 
automatically adjustable, as shown by radio button 512. Fig. 5D shows the bid before the bidder 
changes the bid price to $400. Fig. 5E shows the bidder changing the bid price 530 to $400. 
When the bidder presses the <Enter> button, the total bid value 505 is automatically adjusted to 
80,000 so that the bid quantity 535 of 200 is maintained, as shown in Fig. 5F. 

Although in the example given above the function used to transform bid variables into a 
total bid value is linear, it will be obvious to one skilled in the art that any type of function, or 
combination of functions, may be used to transform bid variables. 

In one embodiment of the present invention, the bidder may set a maximum and/or 
minimum value for the automatic bid adjustment of a bid variable. In this embodiment, the bid 
variable may not be automatically adjusted to be more (or less) than this value. This will prevent 
bidders from accidentally changing bid variables to uneconomic levels or such that they do not 
conform to internal corporate guidelines. Alternatively, the system may set a maximum and/or 
minimum automatic adjustment values for a bid variable. This will prevent other bidding errors, 
such as bidding a negative quantity. As an additional check, the system may enforce automatic 
bid adjustment rules. For example, an auction may have a bidding rule whereby only one bid 
variable is allowed to be automatically adjustable at a time. In another embodiment of the 
present invention, only certain bid variables may ever be automatically adjustable. Other checks 
are known to those skilled in the art and are intended to come within the scope of the present 
invention. 

Although the example given above used two bid variables, the automatic bid variable 
adjustment mechanism of the present invention may be implemented for bids that have more 
than two variables. As discussed above, in one embodiment, the bidders may be constrained to 
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having only one variable or the total bid value adjustable at a time. That is, the software may not 
allow the bidder to set more than one variable to be automatically adjustable simultaneously in 
this embodiment. In another embodiment, the bidder may allow the system to automatically 
adjust any number of variables, and the system distributes the automatic adjustment across all 
"adjustable" variables. The automatic adjustment distribution in this case may be pro rata. 
Alternatively, the system or the bidder may define a formula for the automatic adjustment 
distribution. For example, the bidder may select a primary automatic adjustment bid variable 
and a secondary automatic adjustment bid variable. In this case, the secondary bid variable will 
only be automatically adjusted if the primary bid variable has reached a maximum or minimum 
value. Other variations will be obvious to those skilled in the art, and are intended to come 
within the scope of the present invention. 

As discussed above, in one embodiment of the present invention, certain variables or the 
total bid may not be allowed to be automatically adjusted. In this case, the user will not be given 
the ability to set the automatic adjustment of these variables and any variable that cannot be 
automatically adjusted will not have the radio buttons. 

For instance, suppose in the above example, a third bid variable, contract length, is used 
when calculating the total bid, and this variable may not be automatically adjusted. The bid 
entry screen may look like Fig. 6, wherein the "contract length" variable 545 does not have an 
automatic adjustment radio button. 

In another embodiment of the present invention, a bid adjustment configuration button 
710, 71 1 may be used in the bid entry user interface 500 instead of radio buttons, as shown in 
Fig. 7A. In this embodiment, when a bidder clicks on the bid adjustment configuration button 
710, 71 1, a separate interface (shown in Fig. 7B) is presented to the bidder so that the bidder can 
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configure bid variables to be automatically adjustable or fixed. Preferably, the user can set 
additional bidding configurations in this interface as well. 

This configuration interface is preferably used in connection with bid adjustment buttons 
720, 721, as disclosed in copending United States Patent Application, "Method and System for 
Configurably Adjusting a Bid in an Online Auction", filed concurrently herewith, which is 
hereby incorporated by reference. 

An example of a bid adjustment configuration interface that may be displayed to bidder 
after the bidder clicks on the bid adjustment configuration button 710 for bid price is shown in 
Fig. 7B. As shown in this example, the bidder has the ability to set a bid variable to be 
automatically adjustable with buttons 730, 735, as well as set the type 737, 738 and value 750, 
751 of adjustment when using the bid adjustment buttons 720, 721. In this embodiment, a 
similar interface is shown for setting the configuration of the bid quantity bid variable. In an 
alternative embodiment, the bid entry window has only one bid configuration button, and the bid 
configuration window allows the user to set all configuration options for all bid variables. 

As will be apparent to one skilled in the art, there are many variations of user interfaces 
that can be used to allow the user to set bid variable to be automatically adjustable. A few 
examples are given here, but the scope of the present invention is intended to cover any variation 
of user interface that allows for the automatic adjustment of bid variables. 

As another example, a particular auction may be a Net Present Value (NPV) auction, 
wherein bids are adjusted to a Net Present Value before being compared. NPV auctions are 
discussed in greater detail in co-pending application 09/282,056, entitled "Method and System 
for Conducting Electronic Auctions with Net Present Value Bidding", filed March 31, 1999, the 
disclosure of which is hereby expressly incorporated in the present application. 
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Generally, NPV bidding enables the creation of flexible auctions in which bidders can 
submit bids involving different cash flows over time. In such an auction, the bid variables 
discount rate and contract period, for example, may be automatically adjusted using the system 
of the present invention. 

As will be obvious to one skilled in the art, the automatic bid adjustment mechanism of 
the present invention may be used for any parameter of a bid. As will also be obvious to one 
skilled in the art, the use of buttons is not required, and any type of interface, such as a 
depression of particular key(s) on a keyboard, depression of a mouse button and/or voice- 
recognition software, may be used for incrementing/decrementing in accordance with the present 
invention. 
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